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10 ft. in diameter. He ascended to a height of
6000 ft. and showed, by turning circles in the air,
that the apparatus was manoeuvrable, and landed
without accident. But the speed was too low to
permit of progress against a wind.

(12) Dupuy de Lome constructed a somewhat
similar dirigible in 1872, the propelling power being
several men working cranks, and Tissandier made
one in 1881 propelled by an electric motor, but the
first really successful flight was made by Charles
Renard and Arthur Krebs in the year 1884. Their
dirigible was the first man-lifting flying machine
to make a flight out and home under its own power.

The balloon had a capacity of some 20,000 cubic
ft., and was propelled by an 8 h.p. electric motor
which drove a large propeller at 50 revolutions per
minute. The current was produced by a primary
electric battery, and the entire power plant
weighed some lOOOlb, The first flight was a
circular one from Chalais Meudon to Yillacoublay
and return, the distance being about five miles,
and the speed about fifteen miles an hour.

{13} Heavier-than-air machines were still the
subjects of experiments by enthusiasts. Among
these Alphonse Penaud was one of the best known.
He made models of aeroplanes, wing-flapping
machines, and helicopters, generally using twisted
rubber as the motive power, and all of them flew
well. He is stated to have invented this method
of using rubber as a motor, and in the year 1870
he also patented a large aeroplane of the tailless
type, which might have flown well if he had had a
suitable motor. There was also Horatio Phillips,
who took out a patent in 1884 for curved section
aeroplane wings. Several of his sections are very
like the modern ones, and a form of leading edge
which he described is still known as a "Phillips
Entry." He designed an aeroplane with a large
number of superimposed planes, rather like a
Venetian blind, and succeeded in making the
machine lift itself from the ground while it was
tethered to a post by a rope so as to confine it to
a circular track. He used a steam engine for
propulsion.

(14)  In 1890 it is stated that a flight was made
by Clement Ader in a steam-driven aeroplane of his
own design and construction, but there seems to
be some doubt whether the machine actually left
the ground.  It could certainly not have made an
extended flight, for it was hopelessly unstable; in
fact the Stringfellow model of 1848 was a much
better aeroplane. He continued experimenting for
some years, %ut met with no real success,

(15)  Sir Hilam Maxim was another who experi-
mented   with   steam   aeroplanes. His   immense
machine succeeded in lifting its own weight, but
was never allowed to attempt free flight, and his
wing design showed little knowledge.  Otto Lilien-
thal, who worked between 1891 and 1895, was an
experimenter of a different order. Be produced and
tried man-carrying gliders, and attained a con*

siderable measure of success, in many cases rising
above his starting point when he flew hi a wind
with an upward trend. He was the first to obtain
practical experience of the control of aircraft hi
free flight, and the impulse he gave to aeroplane
design had far-reaching effects. He was killed,
unfortunately, in 1896 owing to a wing breakage
in the air. If this had not happened he might
easily have been the first man to lift himself in a
power aeroplane with which he was experimenting
at the time of his death. He had many imitators,
among whom were Pilcher in England and Chanute
in America.
(16)  Laurence Hargreave, the inventor of the
box kite, made many successful models in the early
'nineties of last century, and another better-known
experimenter was Samuel Pierpoint Langley.  He
was a scientist by profession, and carried out a
number of experiments in aeroplanes, and tho-
roughly appreciated the importance of stability.
His experiments culminated in a successful model
flight in 1896 when his steam-driven model, which
weighed some 30 lb., flew for more than a minute.
His man-carrying aeroplane, the first to be pro-
pelled by an internal combustion engine of the air-
cooled radial type, was not so successful,  for,
probably   owing  to   trouble  with  the   catapult
launching gear, the machine was crashed before it
succeeded in flying.  This occurred in 1903.  That
this machine was capable of flight there is no doubt,
and it is unfortunate that it did not occur to
Langley to use a wheeled chassis and a field instead
of a  catapult.  If he had,  success was almost
certain.
(17)  The most notable date in the history of the
conquest of flight is the 17th December, 1903, for
on that day the first man-lifting aeroplane made
its first successful flight, piloted by Orville Wright.
The Wright brothers, William and Orville, were
originally cycle-makers, but they had spent much
tune hi  experimenting with gliders.  They had
learnt from these experiments the importance of
control, and they were the first to fit to an aero-
plane the three controls possessed by all modern
machines:   elevator, rudder, and lateral.   Then*
success was not the result of a sudden inspiration,
but arose from a combination of sound mechanical
sense coupled with an instinct for investigation.
They even made themselves a wind tunnel for the
measurement  of forces  on  wing  sections.  The
original  Wright aeroplane  had,  however,  little
influence on future developments.  It was of the
tail-first type, and was seriously unstable.   The
lateral control was by warping the wings, long
since abandoned for the aileron, and the control
arrangements themselves were  difficult  to  use.
Nothing can, however, take from them the honour
of being the first men to fly.
(18)  The first man to fly in an aeroplane in
Europe was Alberto Santos-Dumont.   He was a
rich Brazilian, who, after a number of ascents in